Ashkenazi Jewish population frequencies for common mutations in BRCA1 and BRCA2.
BRCA1 and BRCA2 are the two major identified causes of inherited breast cancer, with mutations in either gene conferring up to 80-90% lifetime risk of breast cancer in carrier females. Mutations in BRCA1 account for approximately 45% of familial breast cancer and 90% of inherited breast/ovarian cancer, whereas mutations in BRCA2 account for a comparable percentage of inherited breast cancer cases. Over 85 distinct BRCA1 mutations and a growing list of BRCA2 mutations have been identified, with the majority resulting in protein truncation. A specific BRCA1 mutation, 185delAG, has a reported increased carrier frequency of approximately 0.9% in the Ashkenazi Jewish population, but is also found in rare non-Jewish patients with a different haplotype. The 6174delT mutation in BRCA2 was recently identified as a frequent mutation in 8 out of 107 Ashkenazi Jewish women diagnosed with breast cancer by age 50 (ref. 8), as well as in three Ashkenazi male breast cancer patients. We have conducted a large-scale population study to investigate the prevalence of specific BRCA1 and BRCA2 mutations in Ashkenazi Jewish individuals who were unselected for breast cancer. BRCA1 mutation screening on approximately 3,000 Ashkenazi Jewish samples determined a carrier frequency of 1.09% for the 185delAG mutation and 0.13% for the 5382insC mutation. BRCA2 analysis on 3,085 individuals from the same population showed a carrier frequency of 1.52% for the 6174delT mutation. This expanded population-based study confirms that the BRCA1 185delAG mutation and the BRCA2 6174delT mutation constitute the two most frequent mutation alleles predisposing to hereditary breast cancer among the Ashkenazim, and suggests a relatively lower penetrance for the 6174delT mutation in BRCA2.